The study investigates the effect of wealth on maternal health care utilization in Ghana via its effect
Introduction and background
The health of women is an important non-income indicator of poverty, hence, one means of reducing poverty in developing countries is to improve the health of women. The Ghana Poverty Reduction Strategy recognizes that improving the health of the poor is crucial for reducing poverty given that, ill health is both a consequence and cause of poverty. According to the Ghana Demographic and Health Survey (GDHS) report [1] , "the health care that a mother receives during pregnancy, at the time of delivery, and soon after delivery is important for the survival and well-being of both the mother and her child". Hence, one means of achieving an improvement in the health of women is providing maternal health services, such as antenatal care (ANC) during pregnancy. Indeed the Fifth Millennium Development goal recognizes this and therefore aims to reduce maternal deaths by three-quarters by 2015 (to achieve a maternal mortality ratio of 54 per 100,000 live births) by improving the preventive health care delivered to women during pregnancy. The maternal mortality ratio is high in Ghana. According to the Reproductive and Child Health unit of the Public health division, Ghana health service (RCH/PHD-GHS) [2] the maternal mortality ratio in Ghana is 230/100,000 live births. It is worth mentioning that ANC use alone cannot address the high rate of maternal deaths, but has to be accompanied with a healthy lifestyle by the expectant mother as directed by the health care provider. It is also an indicator of access and use of maternal health care during pregnancy, and serves as a point of contact between the provider and the expectant mother which influences the expectant mother's use of other maternal health services such as delivery and post natal care.
The World Health Organization [3] defines antenatal care (ANC) as "care before birth", and includes education, counseling, screening and treatment to monitor and to promote the well being of the mother and baby. The RCH/PHD-GHS annual report [2] , defines ANC as "the health care and education given during pregnancy". The Ministry of Health (MoH) report [4] states that "The objective of antenatal care is to promote and maintain the health of pregnant women. It aims to establish contact with pregnant women in order to detect and manage current health problems. During this period women and their care-givers can develop delivery plans based on their needs, resources and circumstances". It must be stated that, it is only appropriate ANC use that would significantly help in identifying and mitigating the risk factors in pregnancy. Magadi et al [5] posits that the failure to receive appropriate ANC during pregnancy can lead to undesirable pregnancy outcomes such as maternal morbidity, low birth weight for the baby or even maternal and perinatal mortality. The MoH report [4] states that," In order for a particular woman to derive maximum benefit from antenatal care, it is essential for her to start utilizing the service early in pregnancy and to attain a minimum number of contacts with the service". The World Health Organization [6] recommends a minimum of four ANC visits for a pregnant woman before delivery if the woman cannot make the number of visits as directed by the physician/provider. According to Villar et al. [7] , recent empirical evidence has shown that four visits suffice for uncomplicated pregnancies, and more visits are only recommended in case of complications. Many mothers in developing countries however do not receive such care, contributing to the high rate of maternal deaths due to pregnancy complications. Antenatal care (ANC) coverage is defined as the percentage of women who used ANC services provided by skilled health personnel for reasons related to pregnancy at least once during pregnancy, as a percentage of live births in a given time period usually one year. The services provided constitutes screening for health and socioeconomic conditions likely to increase the possibility of specific adverse pregnancy outcomes, providing therapeutic interventions known to be effective; and educating pregnant women about planning for safe birth, emergencies during pregnancy and how to deal with them.
ANC services are provided free of charge in all government hospitals in Ghana, (and in some accredited private, NGO and religious hospitals). Some private and religious hospitals also provide ANC services, but at a fee. ANC coverage has been around 87%, but adequate utilization (expectant mothers who are able to attend the minimum of four visits) of the service has been stagnant around 60% for the past four years according to the Ministry of Health report 2007 [4] . The Initiative for Maternal Mortality Programme Assessment (IMMPACT) [8] reported that some of the main causes of death in Ghana are likely to be inaccessible and unaffordable health care. In 1985, as part of the reforms in the financial sector of the economy, user fees were introduced in health facilities in Ghana commonly referred to as the "cash and carry system". This policy led to a reduction in the utilization of services especially among the poor. In September 2003, the policy of exempting users from delivery fees was introduced in the four most deprived regions of the country; Central, Upper East, Upper West and the Northern regions. In April 2005, the policy was extended to the remaining six regions of the country. The aim of the policy was to reduce the financial barriers in using maternity services, (which includes ANC). It was expected that this would lead to a reduction in maternal and perinatal mortality in the country. Maternal mortality is still high even after the introduction of the policy, (IMMPACT) [8] . The policy was introduced with the view that, the cost of maternal services was serving as a hindrance to utilization. It is therefore expected that after the implementation of the free maternal health policy, wealth should have an insignificant effect on the use of ANC services in the country. Indeed Abor & AbekahNkrumah [9] and Overbosch et al. [10] who used data prior to the introduction of the free ANC policy found a positive and significant relationship between wealth and ANC use in Ghana. This suggests that probably improving the wealth of individuals or removing the cost barrier would help improve the use of adequate ANC in Ghana. Thus, this study seeks to fill the research gap after the introduction of the policy and to investigate if wealth still has an effect on maternal health services using ANC as a proxy, and hence find out if there are other variables that also influence the use of ANC and hence other maternal health care services in Ghana.
Wealth and antenatal care use
Wealth signifies the economic status of the individual/ family. Several studies have found wealth to influence the use of health services positively. Ortiz [11] concluded that wealthier mothers have more chance of attending a first visit and additional visits than poorer mothers in Colombia. Celik and Hotchkiss [12] showed that household wealth is positively and significantly associated with choosing health facility for delivery. Similarly, Gage [13] found household poverty and personal problems to be negatively related to the use of maternal health care. Abor & Abekah-Nkrumah [9] found that, as compared to those in the poorest households, those in the poorer households in Ghana are more likely to deliver in a health facility, with those in the middle wealth quintile being more likely to use antenatal services and deliver at a health facility. Wealth is expected to have a positive relationship with ANC since the use of the service is associated with the cost of consultation and the purchase of recommended medication alongside other indirect costs such as transportation cost. Thus, it is expected that, the higher the wealth of the woman, the more likely is she to use ANC because she may be able to afford the cost and other expenses that comes with using the service. The GHDS [1] reports, that there is a "positive relationship between professional antenatal care coverage and wealth quintile, with women in the highest wealth quintile more likely to receive care from a health professional than those in the lowest wealth quintile, although the difference is small (99 and 93 percent, respectively)". The wealth quintile is derived from a wealth index for the household. The index has been divided into five quintiles in the data set; the lowest quintile (poorest), 2nd quintile (poorer), 3rd quintile (middle), 4th quintile (wealthier) and the 5th quintile (wealthiest). The variables that were included in the calculation of the index include: ownership of house-whether the house is owned by the household head or rented, whether there is electricity in the house or not, source of drinking water-pipe borne or well, ownership or a car, the type of cooking fuel usedfirewood or others, location of kitchen-whether indoors or outside and the number of rooms in the house. Hence, with the introduction of the free maternal health policy, it was expected that wealth should have an insignificant effect on maternal health care use. This study therefore seeks to validate this prediction, and further investigate if there are other variables that also influence the use of ANC, and hence maternal health care services in Ghana.
Other socio-economic determinants of antenatal care use
Other socioeconomic variables that do influence the use of ANC are level of education, age, residence (rural/ urban), geographical location (region of residence) and number of living children. These are other potential variables that are likely to either aid the expectant mother in the use of ANC or hinder her. The level of education of the mother is a very key factor that determines the level of utilization of maternal health services. According to Grossman [14] , education makes a person efficient in the use of health services and may enable the individual to choose a more health conscious behavior to improve health. Henze [15] , Mekonnen & Mekonnen [16] , Celik [17] , Ortiz [11] , Alexandre et al [18] , Abor and Abekah-Nkrumah [9] , Tayie and Lartey [19] and Addai [20] are some studies that have found a positive and significant association between education and maternal health care use. Overbosch et al [10] , concluded in Ghana that, "Women's attitude to antenatal care seems to be influenced by their schooling, since more years of education of a pregnant woman is associated with a choice for sufficient antenatal care". Thus, in the campaign to raise the utilization of maternal health care services, there is the need to encourage women to pursue higher education.
Age and the number of living children of the mother may also affect her use of ANC. Empirical studies on age presents mixed evidence. For instance Chandhiok et al [21] and Henze [15] , found a reduction in the proportion of women obtaining ANC services with increasing age in India and Honduras respectively; on the other hand Celik [12] and Ortiz [11] found a positive relationship between ANC and age in Turkey and Colombia respectively. Thus, the influence of age on the use of maternal health cannot be determined prior to investigation. Alongside age is the number of living children of the expectant mother which proxies a mother's experience with ANC services. The expectant mothers' use of ANC may be influenced by her previous experience. This may be positive ( a pleasant experience at the health center) increasing the use of the service or negative ( an unpleasant experience at the health center), thereby reducing her use of ANC. Complications experienced during earlier pregnancies also have a positive association with the use of ANC. According to Overbosch et al [10] , "Pregnancy is a natural process and women with some experience might consider antenatal care less necessary". This may be due to the fact that after encountering the service, the expectant mother may think that she knows enough to take care of subsequent pregnancies. Elo [22] and Raghupathy [23] report that a higher number of previous pregnancies are associated with less use of ANC, while Magadi, Madise and Rodrigues [5] report a negative association between a higher number of previous pregnancies and early attendance to antenatal care.
Place of residence (rural/urban) and Geographical location (region) may also affect the utilization of ANC services. According to Abor & Abekah-Nkrumah [9] , urban dwellers may be relatively closer to healthcare facilities than rural dwellers in most developing countries. Overbosch et. al., [10] , reports that "currently, more than a third of the rural women have to travel more than 5km to the modern provider of ANC" in Ghana. Thus, accessibility to health care services may be much easier for the urban dwellers than the rural dwellers, thereby increasing the probability of an expectant mother in the urban center using ANC compared to her rural counterpart. Celik & Hotchkiss [12] , Navaneetham & Dharmalingam [24] and Abor & Abekah-Nkrumah [9] are some studies that have concluded that differential access to health care facilities between the rural and urban centers reduced utilization of maternal health care services for the rural dwellers. Closely related to this is the distance to the health facility and transportation problems one may encounter in accessing health services. Thus, these can greatly hinder the utilization of the ANC services since they serve to discourage the expectant mother who may have to travel along bad road networks or may have to travel for long distance before being able to access a health centre for ANC. Even if the mother does it the first time, further visits may be hindered due to the struggle to get to the health facility, thereby reducing adequate utilization.
Data and methods

Data
The study uses data from the 2008 Ghana Demographic and Health Survey (GDHS 2008). The survey is carried out every five years (In Ghana, it was carried out in 1988, 1993, 1998, 2003, 2008) . A special survey on maternal health was carried out in 2007. The sample contains women within the ages of 15-49 with a live birth in the five years preceding the survey. The questionnaire consists of questions on demographic indicators, health status, illnesses, and visits to a doctor, health behavior such as questions on smoking, drinking alcohol, physical activity, and eating habits. To measure demand for ANC the number of visits to a modern health facility namely public/government hospitals, mission hospitals and private hospitals is used. This has however been ordered according to the WHO [6] protocol of a minimum of four visits before delivery, which is seen as sufficient to ensure safe delivery, and further visits are recommended only when any complications are detected by the physician. The price of ANC is not included in the estimation equations, because ANC services are provided free of charge in all public hospitals, and some private and religious hospitals for all pregnant women in Ghana. Hence an expectant mother who decides to use a private hospital that charges for the service is revealing her preference for the services of that health provider and this may be due to other factors not covered in this study. In this study, a total of 2118 women who had given birth prior to the five years preceding the survey are investigated.
Methods
The study employs both univariate and multivariate analysis to investigate the effect of wealth and other socioeconomic variables on ANC use in Ghana. The univariate analysis involves the use of chi square to test the significance of association between ANC use and each of the predictors in the study. In reality there are a multiplicity of factors that do influence the mother in making such a decision, thus, the study goes a step further to carry out a multivariate analysis when these variables are allowed to interplay. The multivariate model is specified as a generic latent linear probability function as:
H* is the number of antenatal care visits (which has been ordered as 0, 1, 2, 3, and 4 plus visits); X is a vector of explanatory variables, and U represents the random error term that is assumed to be normally distributed.
The model above is estimated using the ordered logistic regression model. This is an extension of the logistic regression model, allowing for more than two responses. It is estimated using maximum likelihood estimation technique. The ordered logistic model is employed in this study because the dependent variable, ANC visits has been put in an ordered discrete choice from no visit to four or more visits as proposed by the W.H.O. This is to help find out the influence of wealth and other socio economic variables which influences the woman's decision as she progresses from no visit to the recommended number of four visits. The control variables are education, number of living children, age of the mother, and distance to health facility, problems of transportation, residence and regional dummies.
Results
The Pearson's chi square test is used to test whether there is a significant difference in the use ANC by the various explanatory variables. The results as presented in Table 1 indicate that there is a significant relationship between each of the explanatory variables and ANC use except age and employment status. The use of ANC improves with the wealth and educational level of the woman. Utilization is also higher among women in the urban areas and expectant mothers with health insurance. The results also suggest that ANC use falls with an increasing number of living children. The table also shows that Greater Accra region recorded the maximum number of expectant mothers who made the recommended visits compared to the Ashanti and the Upper West Regions with 85.4% and 85.2% respectively. The Northern Region however recorded the lowest number of the mothers who made the recommended visits (67.5%). It must however be noted that this analysis was carried out for each of the explanatory variables without controlling for the other factors that also influence the use of ANC. In the next sub-section, a multivariate analysis is conducted to assess the impact of each explanatory variable on ANC use whilst controlling for the other factors that also influence ANC use in Ghana.
The results in Table 2 suggest that wealth, education, number of living children, problems with transportation, ownership of health insurance, age of woman and residence (rural/urban) are important predictors of the use of ANC in Ghana. The results also show regional variations in the use of ANC and differential use between the rural and urban dwellers. Thus, these variables together do influence the use of ANC and other maternal health services in Ghana, and therefore any targeted intervention should focus on these characteristics to be able to *** indicates there exists significant differences within that predictor in the use of ANC.
achieve the desired results of reducing maternal mortality through child birth.
Discussion of results
The paper sought to investigate the impact of wealth and other socio economic determinants of maternal health care use via ANC use in Ghana since the inception of the free maternal health policy to reduce financial barriers in the use of maternal health services. The introduction of the free maternal health policy was with the assumption that there was a significant financial barrier to the use of maternal health services, and this contributed to the high incidence of maternal mortality in the country. Hence, offering a free service will help expectant mothers in their use of maternal health services. In such a case, the effect of wealth on the use of the service should be insignificant. The results however suggest that wealth still has a positive and significant influence on the use of ANC, contrary to expectation that it should not since the service is free. Women in higher wealth quintiles are more likely to make more ANC visits than women in the lowest wealth quintile. We can infer that even though the service is provided freely, it may come with costs either directly or indirectly and those with the resources are more likely to afford it. In general, it can be concluded that, even though maternal health care services are rendered free of charge in Ghana, wealth which signifies the financial position of the individual is still a challenge in the use of these services. It still hinders the utilization rates; expectant mothers may still use the services, but not adequately as recommended by the WHO (in the case of ANC minimum of four visits before delivery) to ward off any health effects of child birth and hence to reduce the rate of maternal and child deaths through delivery. Thus, to improve the use of ANC, there is the need to go beyond providing the free services to finding means of support for expectant mothers. This can be in the form of the provision of necessary drugs Number of Observation = 2118 F( 22, 386) = 17.82 Prob > F = 0.000. ***indicates significant at 1% ** significant at 5%, * significant at 10%.
and more importantly ensuring that these recommended drugs are available at the health facility to the expectant mothers. This will help reduce the cost involved in purchasing the drugs when it is not available because this can hinder the mother's use of the services. Again, most of the expectant mothers end up spending the entire day at the health center for their check-ups. This is a form of indirect cost especially to the mothers in the informal sector who may have to go to the market to earn a daily living. Hence, there may be the need to increase the number of physicians/service providers attending to them at the health center so that they would be able to leave early. Thus, these can be done to complement the free delivery policy, and can help improve the use of adequate ANC and other maternal health services, and therefore reduce the rate of maternal deaths through child birth in Ghana. Education, residence and transportation to the health centre have also been found to influence the use of ANC. Women with secondary or higher levels of education are more likely to use adequate ANC compared to those without education. Thus, improving the education of the mother in Ghana, will contribute greatly to the use of maternal and ANC services by women and thus help in reducing maternal and child mortality in Ghana. Specifically, women should be encouraged to pursue education beyond the primary level as the study has found that women with higher levels of education tend to make adequate use of ANC. Also, it may be possible that the less educated (especially in the rural centers) are not adequately informed about the services being offered freely and also about the adequate utilization for each pregnancy, hence it may be necessary for the National Commission for Civic Education in Ghana (NCCE) to intensify the education on the use of maternal health care services probably through the mass media (radio, television, print media) and the community announcements, especially in the rural centers where the use of mass media may not be very effective. Thus, we need to continue educating expectant mothers and women in general on a daily basis on the use of these maternal health services and to increase awareness in the communities. Expectant mothers in urban areas also tend to use more ANC compared to their counterparts in the rural areas. The positive effect might indicate that distribution of facilities between the urban and the rural areas are in favor of the urban dwellers, putting the rural dwellers at a disadvantage in terms of availability and accessibility of the services provided. Hence the Government, NGO's and religious health care providers should make an effort to set up health centers in the rural areas to help improve utilization. This may help to also eliminate the problem of transportation if these facilities are set up in close range for the use of the rural communities. This also applies to the various regions as there exist considerable regional variations in the use of ANC.
The age of the expectant mother, number of living children and health insurance are other factors that also influence the use of ANC in Ghana. Older women are more likely to use more ANC compared to younger women. Following the predictions of the Grossman model [22] ), age increases the rate of depreciation of the health of the individual, it may therefore be possible that, the older women may patronize health services more than the younger ones, and ANC services will not be an exception. There is therefore the need to educate the younger mothers on the need to use ANC and other maternal health services. ANC use also falls with increasing number of children. This may be due to the fact that once a woman has gone through the experience of child birth, she may be reluctant to undertake ANC visits for later pregnancies either due to a bad experience with the service or probably she begins to think that she has an idea of what is required of her during pregnancy. Hence, the campaign to increase the use of ANC should place a lot of focus on expectant mothers who have had the experience of child birth on the need to use adequate ANC for each pregnancy to avoid any health effects of childbirth. Expectant mothers with health insurance tend to use more ANC than those without health insurance.
Conclusion
The study investigated the effect of wealth on maternal health care use via the use of Antenatal care (ANC) in Ghana using data from the 2008 Ghana Demographic and Health Survey (GDHS 2008). The study hypothesized that, wealth does not influence utilization of ANC services since the introduction of the free maternal health care policy which sought to remove the cost barriers to the use of ANC. Hence, expectant mothers are expected to achieve the minimum recommended number of four visits per the World Health Organization (W.H.O) protocol before delivery. Using both univariate and multivariate analysis the results have suggested that wealth significantly influences the use of ANC in Ghana. Thus, even though the free maternal health policy may have increased the utilization of ANC and maternal health care services in Ghana, adequate utilization has still not been achieved because affordability as proxied by wealth is still a problem to some expectant mothers, especially, those within the lowest wealth quintiles. It is thus recommended that to ensure adequate use of ANC and maternal health care in Ghana, some means of support is provided to women within the lowest wealth quintiles alongside the policy. This can be the provision of necessary medication prescribed for the expectant mothers, and ensuring that such drugs are at least available at the health center to relieve the mother of the cost she may have to incur in purchasing the medicine, and the availability of a number of Physicians to ensure that the mother does not spend too much time since this will serve as a discouragement to the mother in the use of the service, especially those in the informal sector, who may have to go to the market and sell to support the family as this is the case in most rural communities in Ghana. Policy should also focus on encouraging women to pursue education to at least the secondary level and the National Commission for Civic Education (NCCE) should endeavor to intensify the campaign on the use of maternal health care, especially on the free provision of the service. This may be done through the mass media (Television, radio, etc) and community announcement especially in the rural communities, since such communities are not likely to have adequate access to the mass media. There is the need to intensify education especially for the mothers who have had the experience of child birth on the need to use adequate ANC for each pregnancy. Such mothers from the study tend to use less ANC and maternal health services in general. These measures can be done alongside the policy, and hence would help in reducing the rate of maternal deaths due to child birth, and help Ghana achieve the Millennium Development Goal (Goal 5) of reducing maternal mortality.
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